




















































































































































































































































































































































































































































































Appendix C 

Plants 

bigleafmaple 

big sagebrush 

bitterbrush 

black cottonwood 

black walnut 

California hazel 

clustered ladyslipper 

coldwater corydalis 

coastal redwood 

common snow berry 

Douglas fir 

English walnut 

golden paintbrush 

grand fir 

Indian plum 

larch 

lodgepole pine 

mistletoe 

mountain hemlock 

noble fir 

ocean spray 

Oregon ash 

Oregon checker-mallow 

Oregon white oak 

Pacific dogwood 

poison oak 

ponderosa pine 

quaking aspen 

red alder 

salmonberry 

silver fir 

Sitka spruce 
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Acer 

Artemesia tridentata 

Purshia tridentata 

Populus trichocarpa 

Juglcms nigra 

Corylus comuta 

Cypripedium fasiculatum 

Corydalis aquaegelidae 

Sequoia sempervirens 

Symphoricarpos albus 

Pseudotsuga men.ziesii 

Juglans regia 

Castilleja levisecta 

Abies gran,dis 

Oemleria cerasiformis 

Larixsp. 

Pinus contorta 

Arceuthobium sp. 

Tsuga mertensiana 

Abies procera 

Holodiscrts di10color 

Fraxinus latifolia 

Sidalcea oregana calua 

Quercu-s garryana 

Comus nuttallii 

Rhus diversiloba 

Pinus ponderosa 

Populus tremuloides 

Alnus rubra 

Rubus spectabilis 

Abies amablis 

Picea sitchensis 

Scientific Names 
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tall Oregon grape 

vine maple 

water howellia 

VVenat6hee larkspur 

western hemlock 

western red cedar 

western serviceberry 

western white pine 

wild blackberry 

wood decay fungi 

yellow cedar 

February 1996 

Berberis aquifolium 

A.cer circinatum 

Howelli.a aq~ 

Delphinium uiridescer~s 

Tsuga heterophylla 

17tuja plicata 

Amelanchier alnifolia 

Pinus monticola 

Rubus spp. 

Scientific Names 

Polyporus dryophilus; GTWmoni.a ueneta 

Chamaecyparis nootkaten.sis 
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Glossary 
aerie: the nest of a large bird, especially a bird of prey, built on a high place. 

allele: one of two or more alternative forms of a gene. 

anadromous fish: species which migrate from the sea to spawn in fresh 
water; their offspring return to the sea and spend most of their adult lives 
there, e.g., salmon and steelhead. 

arboreal: of or pertaining to trees. 

basal area: the area of the cross section of a tree stem near ita base, generally 
at breast height (4.6 ft .} above the ground and inclusive of bark. 

clutch: a hatch of eggs; the number of eggs produced or incubated at one time. 

codominant trees: trees in a forest stand that are not quite as tall as the 
dominant trees, yet have large crowns and are rapid-growing; together with 
dominant trees they compose the main canopy of the stand. 

dbh: diameter at breast height; the standard diameter measurement for 
standing trees, including bark, taken at 4.5 feet above the ground. 

deme: a local population or gene pool of a species. A clearly defined group of 
randomly mating individuals. 

demographic: of or pertaining to populations; the statistical data of a 
population; the facts shown by such data. 

discretization: making something into distinct or separate entities; making 
something not continuous. 

ecological niche: the functional role of a species in its environment, including 
activities and interactions with other organisms. 

ecosystem: a dynamic natural system, including all the component organisms 
together with the abiotic (non-living) environment. 

ecotone: transitional area between two ecological communities; the area 
influenced by the transition between plant communities or between 
successional stages or vegetative conditions within a plant community. 
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edge: the place where different plant communities meet or where successional 
stages or vegetative conditions within plant communities come together. 

endemic: native to or restricted to a certain region. 

epiphytic plant: a plant which lives on the surface of other plants, deriving 
support but not nutrients from the plants; nutrients are derived from the air. 

eradicate: to destroy utterly; exterminate; annihilate; erase or remove. 

extirpate: eradication in some particular area, but not globally extinct. 

fecundity: pl'Oducing or capable of producing offspring, or fruit, vegetation, 
etc. in abundance; fruitful. 

fledgling: a young bird having just acquired feathers necessary for flight. 

fungi: mushrooms, molds, yeast, rusts, etc.; organisms that are unicellular or 
made of cellular filaments called hyphae, lacking chloropilyll; reproduce 
sexually and asexually with the formation of spores; many species are 
microscopic, though some fruiting bodies reach a large size; saprophytes or 
parasites of other plants and animals; take part with other organisms in 
decomposition of plant and animal residues; important as agents of many 
plant and some animal diseases. 

geomorphology: study of landforms, including their physical characteristics 
(elevation, slope, etc.), active processes, and history. 

herbaceous: vegetation that does not develop persistent woody tissue. 

heul'ism: of or relating to exploratory problem solving techniques that utilize 
self educating techniques to improve pelformance. 

hybridization: crossbreeding from two distinct breeds, varieties, species, or 
genera. 

hydrologic: pertaining to the properties, distribution, quantity, quality, and 
circulation of water. 

interspecific: relationships between members of separate species. 

invertebrate: a class of animals lacking spinal columns. 

lichen: any primitive photosynthetic plant composed of a fungus in symbiotic 
union with an alga, and growing in leaflike, crustlike, or branching forms on 
rocks, trees, etc. 

life form: a group of wildlife species whose requirements for habitat are 
satisfied by similar stand conditions within given plant communities. 
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Ap~ndlx D Glossary 

mast: the fruit of forest trees used as food for animals. 

meta population: spatially subdivided populations whose subpopulations (or 
local populations) are partially, but not wholly, isolated. 

microclimate: climatic conditions within a small or local area. 

mycorrhizal fungi: fungi which have a symbiotic relationship with the roots 
of certain plants; they improve plants' uptake of nutrients from soiL 

natal: of or pertaining to birth. 

predation: the relation between animals in which one organism captures and 
feeds on others. 

raptor: any predatory bi1-d that has feet with sharp talons or claws adapted for 
seizing prey and a hooked beek for tearing flesh. 

riparian: of, relating to, or existing near or in the immediate vicinity of the 
bank of a river, creek, or stream. 

seral stages: distinct aggJ:egations of plants and animals at particular points 
in time. 

shelterwood: remnants of an old stand that protects a new tree crop. 

shrub·steppe: an extensive plain, typically dominated by shrubs and no trees. 
In Washington State, it is a common vegetative type of the Columbia Basin 
and adjacent areas. 

silviculture: the science and art of growing and tending forest crops by 
controlling the establishment, composition, distribution and representation 
of tree species, age and/or size classes. 

stochastic: referring to patterns resulting from random factors. 

strix response: owl response to a vocal call. 

substrate: the surface on which a plant or animal grows or is attached; the 
bottom material$ in a lake, stream, or estuary. 

terrestrial: of or pertaining to land as distinct from water; growing in the 
ground, not epiphytic, aerial, or marine. 

thermoregulator: vegetative cover used by animals to modify the adverse 
effects of weather. 

transpiration: to emit or give off waste matter, watery vapor, an odor, etc. 
through a surface; specifically: the process by which plants give off the 
products of photsynthesis and respiration (oxygen, carbon dioxide, and 
water vapor) through leaf stomata. 
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vascula1· plants: higher Level plants having conducting tissue for the 
movement of water, nuttients, and food materials as compared to 
nonvascular plants in which all life functions must be carried out in each 
cell. 

vertebrate: animal having a spinal column. 

' 
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National Biological Service, and Department of Zoology, Ohio State 
University. Columbus, OH 43210. Personal Communication 1995. 

Botto.-ff, J. Resotu'Ce Protection Division, Washington Department of NaturaL 
Resources. Olympia, WA. Personal Communication 1995. 

Buchanan, J. Spotted Owl Biologist. Nongame Program, .Wildlife 
Management Division, Washington Department ofFish and Wildlife. 600 
Capitol Way North. Olympia, WA 98501. Personal Communication 1994. 

Carey, A.B. U.S. Forest Service. Forestry Sciences Laboratory. 3625 93rd 
Avenue SW. Olympia, WA 98512. Personal Communication 1995. 

Fo.-sman, E. U.S. Forest Service. Forestry Sciences Laboratory. 3200 SW 
Jefferson Way. Corvallis, OR 97331. Personal Communication 1994, 1995. 

Hanson, E. Yakama Indian Nation. Wildlife Resource Management. P.O. 
Box Hil. Toppenish, WA 98948. Personal Communication 1995. 

Harrison, S. Associate Professor. Division of Environmental Studies, 
University of California. Davis, CA 95616. Personal Communication 1995. 

Hays, D. Conservation Biologist. Wildlife Diversity Division, Wildlife 
Management Program, Washington Department of Fish and Wildlife. 600 
Capitol Way North. Olympia, WA 98501. Personal Communication 1994. 

Irwin, L.L. National Council ofthe Paper Industry for Air and Stream 
Improvement. P.O. Box 458. Corvallis, OR 97339. Personal 
Communication 1995. 

King, G. Yakama Indian Nation. Wildlife Resource Management. P.O. Box 
151. Toppenish, WA 98948. Personal Communication 1994. 

Mills, L.S. Assistant Professor. Department of Forestry. University of 
Montana. Missoula, MT Personal Communication 1995. 

Murphy, H. District Biologist. Lake Wenatchee Ranger District. Wenatchee 
National Forest. Star Route, Box 109. Leavenworth, WA 98826. Personal 
Communication 1995. 
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Ogden, C. U.S. Fish and Wildlife Service. Portland, OR. Personal 
Communication 1995. 

Seaman, D.E. Resea1·ch Biologist. National Biological Service, Forest and 
Rangeland Ecosystem Science Center, Olympic National Park Field Station. 
600 E. Park Avenue. Port Angeles, WA 98362. Pel·sonal Communication 
1995. 

Stare, B. Leavenwot·th Ranger District. Wenatchee National Forest. 600 
Sherboutne. Leavenworth, WA 98826. Personal Communication 1995. 

Wasser, S. Wildlife Conservation, Woodland Park Zoo. Seattle, WA and 
Division of Reproductive Endocrinology. 4225 Roosevelt WayNE, Suite 305. 
Seattle, WA 98105. Personal Communication 1995. 

Addendum B 

Status Definitions 
"Status 1, 2, or 3" in refe1·ence to the spotted owl is defined in the current 
emergency rule within the definition of "northern spotted owl site center" in 
WAC 222-16-010: 

Status 1 Pair or reproductive · the presence or response of two bit-ds of the 
opposite sex where past or current reproductive activities have been 
documented. 

Status 2 Two birds, pair status unknown- the presence or response of two 
birds of the opposite sex where pair l!tatus cannot be determined and where at 
least one member must meet the resident single requirements. 

Status 3 Resident territorial single - the presence or response of a single 
owl within the same general area on tlu·ee or more occasions within a bl'eeding 
season with no response by an owl of the opposite sex afte1· a complete survey; 
o1· multiple responses over several years (i.e., two responses in yeat· one and one 
response in yeat· two, for the same general area). 

Suitable Habitat Definitions from DNR Owl Memo #3 
Suitable spotted owl habitat may be classified into 3 categories: Type A. B, and 
C habitat. Generally, Type A habitat is the highest quality habitat, and Type C 
is habitat of marginal quality. TYPE C SUITABLE HABITAT IS DEFINED 
ON THE BASIS OF USE BY SPOTTED OWLS. Descriptions of Type A, B. 
and C suitable habitat differ between western and eastern Washington. 

Western Washington 
These descriptions should be used to help identify suitable habitat west of the 
Cascade Crest. · 
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Type A Suitable Habitat: optimal, old-growth forest habitat that has the 
following characteristics: 

• a multi-layered, multi-species canopy dominated by large (30"+ DBH) 
overstory trees (typically 15-75 stems/acre) 

• moderate to high (60-80%) canopy closure 

• a high incidence oflarge tl-ees with va1-ious deformities (e.g., large cavities, 
broken tops, dwarf mistletoe infections) 

• numeroas large (SO"+ DBH) snags (typically 2+ stems/acre) 

• large accumulations of fallen trees and other woody debris on the ground 

Type B Suitable Habitat: mature forest habitat that has the following 
characteristies: · 

• few canopy layers, multi-species canopy dominated by large (20"+ DBH) 
overstory trees (typically 75-100 stems/acre, although densities as low as 85 
stems/acre are possible where large diameter trees are present) 

• moderate to high (60-80%) canopy closure 

• some large trees with various deformities (e.g., large cavities, broken tops, 
dwarf mistletoe infections) 

• large (20"+ DBH) snags present 

• accumulations of fallen trees and other woody debris on the ground 

Type C Suitable Habitat: marginal habitat, usually younger stands with 
some old-growth/mature components and/or structural characteristics. TYPE C 
SUITABLE HABITAT IS DEFINED ON THE BASIS OF USE BY 
SPOTTED OWLS. 

Type C suitable habitat includes "atypical" habitat documented to be used by 
spotted owls in Washington. Generally, such habitat results from fire or 
windthrow. Fire and windthrow often result in patchy habitat, with remnants 
of old-growth/mature forest are [sic] interspersed among younger stands and/or 
old-growth/mature structural components are retained [sic). Examples of Type 
C suitable habitat include: 

• the '"21 Blow" stands on the western Olympic Peninsula, where old-growth 
components remain within younger , even-aged stands resulting from 
wind throw 

• the "Doghair" stands on the Quilcene Ranger District on the eastern Olympic 
Peninsula, where remnant old-growth forest patches remain within younger, 
even-aged stands resulting from fire 
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• portions of the "Yacolt Burn» 1•egion north of the Columbia River, where old· 
growth components remain within younger, even-aged stands resulting from 
fire 

Type C suitable habitat may also include partially harvested stands that have 
had less than 40% volume removed and still contain the atructu1·al components 
inlportant to spotted owls (multi-layered canopies; multi-species composition; 
moderate to high canopy closure; some large trees; snags; down woody debris; 
large trees with cavities, broken tops, dwarf mistletoe infections, and other 
evidence of and evidence of [sic) decadence). 

Eastern Washington 
These descriptions should be used to help identify suitable habitat east of the 
Cascade Crest. 

Type A Suitable Habitat: Generally these are stands within the Pacific 
Silver Fir, Grand Fir, Douglas-fir, and Ponderosa Pine Forest Zones (Franklin 
and Dyrness 1973) that have not been logged. Stands are typically old-growth 
and mature forest habitat that has the following characteristics: 

• a multi-layered, multi-species canopy dominated by large (20"+ DBH) 
overstory trees (typically 70·100 stems/acre, although tree densities as low 
as 35 stems/acre are possible where large diameter trees are present) 

• moderate to high (60-85%) canopy closure 

• some large trees with various deformities (e.g. [.sic] large cavities, broken 
tops, dwarf mistletoe infections) 

• large (20"+ DBH) snags present (typically 3+ stems/acre) 

• accumulation of large (20"+ DB.H) fallen trees and other woody debris on the 
ground. 

Type B Suitable Habitat: Generally these are stands within the Grand Fir, 
Douglas-fir, and Ponderosa Pine Forest Zones (Franklin and Dyrness 1973). 
Stands are typically mature forest habitat that has naturally regenerated 
following fire or windth>:ow and has the following characteristics: 

• a multi-layered, multi-species canopy dominated by overstory tl-ees 
approximately 12"+ DBH. Stands must contain 20%+ fir <Douglas-fir. Grand 
Fir) and/or hemlock in the overstory to be considered TvPe B suitable 
habitat. 

• approximately 50%+ canopy closure. 

• dominant live trees with various deformities (e.g., large cavities, broken tops, 
dwarf mistletoe infections). 

'· •.-• 
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• snags and down logs, at least some of which are of similar DBH to dominant 
live trees. 

Type C Suitable Habitat: 

TYPE C SUITABLE HABITAT IS DEFINED ON THE BASIS OF USE BY 
SPOTTED OWLS. 

These are usually younger stands oocurring at low to mid-elevations where 
some old-growthl mature components and/or structural characteristics are 
present. This habitat often appears as a mosaic of relatively small, older stands 
scattered among and within younger stands. Type C habitat also includes areas 
of historic high-grade logging and partial entry. Type C suitable habitat known 
to be used by spotted owls in eastern Washington includes: 

• histol'ically selectively harvested stands that have bad less than 40% volume 
l'emoved and still contain the structural components important to spotted 
owls [multi-layered canopies, multi-species composition, moderate to high 
canopy closure (40%+), some large trees, snags, down woody debris, and 
evidence of decadence and/or deformities]. Examples of owl oocupancy in this 
type of habitat occur in mixed conifer stands near the Swauk Pass/Swauk 
Meadows area of the Wenatchee National Forest. 

• stands that have most of the characteristics of Type A or B habitat (see 
above) but g1'0W on 1'0Cky or poor soils resulting in highly variable canopy 
closure. This habitat appears as clumps or pockets of stands with high 
canopy closure in a patchwork distribution. Examples of owl oocupancy in 
this type of habitat occur in mixed conifer stands on Longview Fiber Co. 
lands near Leavenworth. 

• multi-layered stands that have most ofthe characteristics of Type A and B 
habitat (see above) but are dominated by ponderosa pine, with as little as 
10% of the overatory comprised of Douglas-fir. Examples of owl occupancy in 
this type of habitat occur near the Teanaway River east of Cle Elum. 

• Type A and B habitat at elevations greater than 5,000 feet comprised of 
Douglas fir [sic], pacific silver fir, western hemlock, or a combination of 
these species. There are several examples of owl occupancy at elevations 
higher than 5,000 feet, including areas near Frost Meadows, south of Cle 
Elum. Habitat suitability should be evaluated in these al'eas on a case-by­
case basis. 
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Addendum C - Methods Used in the 
Habitat Capability Analyses 

Addenda to Chapter 2 

A question central to effectively managing spotted owl populations is how much 
habitat is needed to support a pair of spotted owls with survival and 
reproductive rates high enough to t·eplace themselves in the population. Radio­
telemetry studies of ow 1 pair home ranges provide some indication of how much 
habitat owl pairs use on an annual basis (Hanson et al. 1993, Hicks et al. 
1995). It is generally unknown, howeve1·, whether habitat conditions at owl 
sites studied in Washington were sufficient to suppo1"t 1·eeident owls at 
demographic 1·eplacement rates. (See Amouht of Nesting, Roosting and 
Foraging Habitat within Owl Home Ranges in Section 2.2 and Criterion 3.) 
Also, because relatively few owl pair home ranges have been studied in 
Washington, it is unknown to what extent habitat amounts in these ranges are 
representative of habitat amounts used by owls elsewhere. 

Because of the uncertainty in how well available studies of h-abitat amounts 
within home rang-es characterize the amount of habitat needed to support owl 
pairs at replacement rates, the amounts of habitat within various radii of owl 
site centers (status 1-4) were investigated in relation to the annual 
rep1·oductive output (juveniles fledged per year) at each site. Annual 
reproductive output rates were used as an index to the finite rate of population 
change (A) fo1· individual sites. The purpose was to gain additional information 
on the question of how much habitat is needed by an owl pair to suppo1·t 
demographic replacement, using available owl monitoring and habitat data. 
This was investigated for sites in the western Cascades, the eastern Cascades, 
a:ad the western Olympic Peninsula. 

Selecting Owl Sites for Inclusion in Analyses 
Owl sites in these areas were selected for inclusion in analyses if habitat at the 
sites had been reliably typed (discussed below), and if WDFW oould document 
that the sites had been surveyed for occupancy and reproduction using at least 
a three-visit protocol during two or more good reproductive years from 1991-
1995. Reproduction data from WDFW was used to classify years as "good" or 
"low" reproductive years. In recent years, reproduction by spotted owls has 
been highly va1·iable (unpublished data WDFW); low reproductive years were 
identified as those in which ve1-y little or no reproduction was detected at owl 
sites in the region. On the Olympic Peninsula there was no reproduction 
detected during the years 1991 and 1995, while reproduction was detected at 
one site during 1993 despite intensive monitoring of mo1·e than 80 sites during 
these years. Reproductive rates were comparatively high during the years 
1988, 1989, 1990, 1992 and 1994. Similarly, in the western Cascades, virtually 
no rep1•oduction was recorded 1993 (one of 35 sites used in habitat capability 
analyses fiedged young), although much higher levels of reproduction were 
recorded during 1991, 1992 and 1994. In the eastern Cascades, where 
reproductive rates are typically the highest, there was very little reproduction 
by owls in FM:AZs 3 and 4 during 1993 (one of 37 sites used in habitat 
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capability analysis fledged one juvenile); however, reproduction in FMAZ 2 
during 1993 was not as low relative to other recent yeaxs. The yeat·s 1991, 
1992, 1994, and 1995 were classified as good reproductive years for owl sites in 
the eastern Cascades. 

Although sites were often monitored during low reproductive years, monito1'ing 
data from these years have little or no ability to distinguish between sites 
based on site quality because there was little or no variability in reproductive 
output between sites during these years. Consequently, only monitoring data 
oollected during good reproductive years is useful in discri..m..inating between 
sites supporting high and low reproductive rates. The analyses were limited to 
the years 1991 through 1995 because it was thought that these were the years 
that the habitat data most typified. 

Additionally, owl sites in the three analysis regions were included only if 
habitat at the sites had been reliably typed and the typing was available in 
digital format. For the purposes of these and other analyses in this SDEIS, the 
DNR mosaic map of owl habitat was used as a staxting point for developing a 
statewide map of owl habitat in Washington. The DNR mosaic map 
incorporates data from several sources which are of varying reliability due to 
the methods used in classifying forests as suitable habitat or non-habitat for 
spotted owls. Generally, habitat typing based on aerial photographs and field 
visits most accurately portrays the actual distribution of owl habitat. 
Additional "field typing" was sought for portions of the state that were typed by 
othe1· methods in the DNR mosaic map. Habitat data from WDFW, DNR and 
industrial landowners were incorporated into the DNR mosaic map using a GIS 
to provide a better representation of spotted owl habitat in Washington. Ow 1 
sites were included within the habitat capability analyses if habitat at the sites 
had been "field typed" by WDFW, DNR, industrial landowners, or the U.S. 
Forest Service. Additionally, typing resulting from Landsat data was used for a 
few sites within or overlapping the Olympic National Park. 

Since most nonfederal sites that would be s uppot"ted undet· the proposed rule 
alternatives in the westem Cascades and the western Olympic Peninsula are at 
relatively low elevations, only sites including predominantly low and middle 
elevation lands were used. High elevation sites, such as many of those on 
exclusively federal lands, were not used in the analyses; most sites used in the 
analyses included nonfederallands within their provincial median home range 
radii. 

Habitat Amounts and Annual Reproductive Rates 
Amounts of habitat within 0. 7 miles and within the provincial median home 
range radii of site centers were calculated using a GIS for each site included in 
the analyses. Provincial median home range radii used were 2.7 miles for the 
western Olympic Peninsula, 2.0 miles for the western Cascades and 1.8 miles 
for the eastern Cascades. A two·mile radius was used for sites in the western 
Cascades because the median amount of area included within annual pair 
home ranges studied in the region is equal to a circle of radius 2.02 miles 
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(Hanson et al. 1993). Amounts of type A and Band Type C habitat (WDNR Owl 
Memo #S) were considered in analyses for the eastern Cascades; habitat quality 
was not considered in the western Cascades and western Olympic Peninsula 
analyses because this information was not available at all sites. 

For the good reproductive years each site was surveyed, the mean numbe1· of 
juveniles fledged per year was calculated using data from WDFW. Because not 
all sites used in the analyses were surveyed each year, reproductive data from 
the years surveyed {from 1991 through 1995) were used to extrapolate an 
annual reproductive t·ate fu1· each site covering a four, five or eight year period 
for the western Cascades, the eastern Cascades, and the western Olympic 
Peninsula respectively. Low reproductive years were incorporated into the site· 
specific rate calculations fur this period by multiplying the mean number of 
juveniles fledged during good years by the number of good years in the period 
and then dividing by the total number years in the period. For example, in the 
western Cascades, the mean number of juveniles fledged during good years was 
multiplied by 3/4 to compute the overall rep1'0ductive rate during the yea1·s 
1991 through 1994. The sites used in the analyses and the number of good 
reproductive years monitored are listed below. 

For the western Olympic Peninsula, overall rates of reproduction fo1· the period 
1988 through 1995 were calculated slightly differently. Reproductive data from 
the years 1988, 1989, 1990, 1992 and 1994 indicate that reproductive rates in 
1992 and 1994 were higher than in the earlier years and that reproductive 
rates during 1989 and 1990 were higher than that in 1988. Because of this, 
calculating the overall reproductive rate for all sites combined for the eight year 
period by adjusting data from 1992 and 1994 for five good years out of eight 
total years resulted in mean reproductive rates greater than that round when 
the actual reproductive data from each year were considered (Table C.l). 
Adjusting the 1992 and 1994 data for four good years out of seven total years 
(in effect "dropping" 1988) resulted in reproductive rates closer to but still 
higher than those calculated from the reproductive data from each year {Table 
C.l). Consequently, it was concluded that calculating site-specific annual 
reproductive rates for the eight year period 1988 through 1995 would best be 
accomplished by adjusting the 1992 and 1994 data by four good years and 
seven total years. 
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Table C. l 

Overall percentage of sites reproductive and and mean 
juveniles per site on the western Olympic Peninsula for the 
period 1988 through 1995. 

This table has been calculated three different wayS: (I) using mean reproductive rates for 
teach of the eight years; (2) adjusting data from 1992 and 1994 for five good years and 
eight total years; and (3} adjusting data from 1992 and 1994 for four good years and 
seven total years (equivalent to "dropping• the year 1988). See text for further explanation. 

Method of Calculation 

Mean Annual Rates 1988-1995 
1992, 1994 mean x 5/8 
1992, 1994 mean x 417 

%Sites Reproductive 

22.125 
25.31 
23.14 

Mean juveniles/Site 

0.34875 
0.40000 
0.36570 

For each analysis area, total habitat amounts at each site included within the 
analysis was graphed against the annual reproductive output at the site 
extrapolated for the analysis period. Habitat amounts within 0. 7 miles of site 
centers were also graphed a.gainst the annual reproductive output for each site. 
For sites in the eastern Cascades, separate graphs are displayed for the amounts 
of type A and B habitat and amounts of type C habitat within 0. 7 and 1.8 miles 
of the site centers. 

Identifying Demographically Increasing, 
Stable and Decreasing Sites 
To get an indication of the demographic performance of sites included in the 
habitat capability analyses, annual reproductive rates calculated for each site 
were used as indices to the finite rate of population change Q.). By using 
information on survival rates from on-going demographic studies in Washington 
(Forsman et al. in prep., Irwin and Fleming 1994) and a life table simulator, the 
ranges of annual reproductive rates roughly corresponding to demographically 
increasing, stable, and declining sites were estimated. The life table simulator, 
constructed on a Quattro Pro spreadsheet, was used to identify the annual 
reproductive output needed to have a net reproductive rate <Ro> equal to one 
(indicating demographic replacement or a stable population), given a particular 
set of juvenile, subadult, and adult survival rates. 1fT is the generation time, 
X=Ro vr_ 

To estimate t he limits of the range of annual reproductive outputs that could 
lead to demographic replacement, optimistic and pessimistic survival rate sets 
(Tables C.2, C.3} were entered into the life table simulator, and the annual 
reproductive output needed for stability under each survival regime was 
determined. Sites with annual reproductive outputs below the lower limit were 
classified as "declining" (demographic rates likely insufficient for demographic 
replacement), while sites with annual reproductive outputs above the upper 
limits were classified as "increasing" (demographic rates likely above that 
needed for replacement). Sites whose annual reproductive outputs fall within 
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the limits were classified as "stable." These limits are demarcated by isoclines 
(horizontal lines} on some of the graphs presented in Criterion 3 (Figures 2.3·1 
to 2.3-10). Because a range of survival rate estimates were used to calculate the 
values of the isoclines, the "stable" zone of each graph should be interpreted as 
the range of values which likely include the actual annual reproductive output 
needed for stable populations. Portions of the stable range may actually lead to 
declining or increasing owl populations. The width of the "stable" zone in each 
graph is a reflection of the degree of uncertainty in the survival rate estimates 
resulting from the demographic studies. 

Demographic studies in progress on the Olympic Peninsula and the western 
Cascades (Forsman et al. in prep., Irwin and Fleming 1994) provided 
information on adult and juvenile survival rates. Optimistic and pessimistic 
adult survival rates used for identification of stability limits fo1· sites in the 
western Olympic Peninsula and the western Cascades we1·e based on the 
estimate of adult survival on the Olympic Peninsula (Forsman et al. in prep.b) 
bracketed in both directions by two standard errors (Table C.2). The adult 
survival rates used for identification of the stability limits fo1· sites in the 
eastem Cascades were based on the adult survival rate estimate for the Cle 
Elum study area by Foreman et al. (in prep.b). For the optimistic rate, the 
estimated adult survival rate was increased by two standard erro1·s, while the 
pessimistic rate was decreased by one standard error (Table C.3). Adult 
survival information fl.-om Forsman et al. (in prep.) was used to estimate 
stability limits rather than results from Irwin and Fleming (1994) because 
estimates of adult survival a1-e higher in the former study and the standard 
errors are smaller, thus yielding more conservative estimates of the range of 
annual reproductive rates needed for stability. The adult survival rate for the 
eastern Cascades was reduced by only one standard erro1· in the pessimistic 
rate set for the same reason. 

Long-term juvenile sul'vival rates a:re poorly estimated by the cul'rent 
demographic studies. (See Survival in Section 2.2, Affected Environment.) The 
range of juvenile survival rates chosen for these analyses (0.40 · 0.60) roughly 
coincide with the point estimates of juvenile survival rates adjusted for 
emigration estimated by Forsman eta!. {in p1-ep.b) in the eastern Cascades and 
the western Olympic Peninsula (Tables C.2, C.3). The chosen values probably 
result in conservative estimates of the ranges of annual reproductive outputs 
that could lead to stability. In the life table simulator, juvenile survival rates 
applied to the first year of an owl's life, and subadult survivall'ates applied to 
the second year. Adult survival rates applied to all other years of an owl's life. 
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Table C.2 

Demographic rates estimated for spotted owls on the 
Olympic Peninsula (Forsman et al. in prep.b), optimistic and 
pessimistic demographic rates used in habitat capability 
analyses for the western Olympic Peninsula and the western 
Cascades. See text for further discussion. 

Estimated Rate Optimistic Rates Pessimistic Rates 

Annual adult survival 
Annual subadult survival 
Annual juvenile survival 

Annual reproductive 
rate needed for stability 

(Standard Error) 

0.862 (0.0 1 7) 
NA 

0.245 (0.064)' 
0.611 (0.2.04>" 

• Estimated juvenile survival rate unadjusted for juvenile emlgr&tion. 

• Estimoted j uvenlio ;urvival rate adjustod for juvenile emigration. 

Table C.3 

0.896 
0.800 
0.600 

0.467 

0.828 
0.800 
0.400 

1.09 

Demographic rates estimated for spotted owls in the eastern 
Cascades (Forsman et al. in prep.b), optismistic and 
pessimistic demogra.phic rates used in habitat capability 
analyses for the eastern Cascades. See text for further 
discussion. 

Estimated Rate Optimistic Rates Pessimistic Rates 

Annual adult survival 
Annual subadult survival 
Annual juvenile survival 

Annual reproductive 
rate needed for stability 

(Standard Error) 

0.850 (0 0312) 
NA 

0.1 40 (0.026)' 
0.34 (0.098)'> 

.. Estimated juve.nile: survival r~te u"adjusled for juvenile ernfgration. 
• Es(lmattd juvenile survival rate adJuste-d for juvenile emigration. 

Sites Used in the Analyses 

0 .9124 
0.800 
0.600 

0.411 

0 .8188 
0 .800 
0.400 

1.14 

For the western Olympic Peninsula, 41 sites were included in the habitat 
capability analysis; 17 adwtional sites that were surveyed during one good 
reproductive year are displayed on the graphs (Figures 2.3-9, 2.3-10) although 
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they are not used to assess the alternatives. Eleven of the two·year sites and 16 
of the one-year sites are centered within or overlap the Hoh-Clearwate1· 
SOSEA proposed by Alternatives 3, 4 and 5. 

For the western Cascades, 48 sites were included in the habitat capability 
analysis; 20 additional sites that were surveyed during one good reproductive 
year are displayed on the graphs (Figut-es 2.3-1, 2.3-2} although they are not 
used to assess the alternatives. Thirty-five of the twq-year sites and seven of 
the one year sites are centered within or overlap SO SEAs proposed bf the SAG 
(Hanson et al. 1993). · 

For the eastern Cascades, 43 sites fl:om FMAZs 3 and 4 were included in the 
habitat capability analysis (Figures 2.3·3 to 2.3·8). Forty-one of these sites are 
centered within or ove1·lap SOSEAs proposed by the SAG (Hanson et al. 1993), 
while 42 include nonfederal lands. From FMAZ 2, 27 sites were included in the 
analyses; because no pattern was evident between habitat amounts and annual 
reproductive output at these sites, graphs are not provided. No habitat 
information was available for sites in FMAZ 1, and information was available 
for only four sites in FMAZ 5. Consequently, analyses we1·e not done for these 
areas. 

Sites included in the habitat capability analyses, their WDFW site numbers, 
and the number of years of monitoring during good reproductive years are 
listed below. 

Western Olympic Peninsula Sites: 
Site 

Number 

3 
7 

22 
23 
25 
33 
44 
46 
49 
50 
53 
58 
66 
69 
71 
73 
74 
76 
79 

, 
F~bruary 1996 

Site 
Name 

Good Years 
Surveyed 

Bear Creek Upper ....................................................... 2 
Brandeberry Creek ...................................................... 2 
East F01·k Humptulips Lower ..................................... 2 
Elk Creek ..................................................................... 2 
Gatton Creek ............................................................... 2 
West Fork Humptulips Hdwtrs .................................. 2 
Matheny Creek East ................................................... 2 
Matheny Creek \Vest ................................................... 2 
Sams River Middle ...................................................... 2 
Moonlight Dome .......................................................... 2 
Hoh Ranger Station .................................................... 2 
Rugged Ridge East ...................................................... 2 
Queets Campground .................................................... 2 
Matheny Ridge East .................................................... 2 
Neilton Ridge ............................................................... 2 
Rugged Ridge ............................................................... 2 
Lost C1-eek · Calawah River ........................................ 2 
Sams River Lower ....................................................... 2 
Kahkwa Creek ............................................................. 2 
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80 
86 
92 

103 
115 
148 
151 
153 
183 
210 
211 
305 
306 
400 
442 
446 
449 
871 
872 
946 
947 

1144 

1 
15 
30 
42 
77 
78 
81 
82 
89 

154 
234 
236 
237 
239 
262 
864 

1061 

West Fork Humptulips Lower .................................... 2 
Stovepipe Mtn ................... ........................................... 2 
Sitkum River Upper ......................................... ........... 2 
Ziegler Creek .............................. .......... ....................... 2 
Lower Bear Creek ...... .. ........................... ..................... 2 
Morganroth Creek ........ .. .......... ................................... 2 
Shu wah Creek ............................................................. 2 
Gibson Peak ................................................................. 2 
Finley Creek .......................... .. .................................... 2 
Falls Creek · Quinault Lake ....................................... 2 
Upper Willaby Creek ................................................... 2 
Flatbottom Creek ...... ................................................... 2 
Canoe Creek .. ............................. ......... ........................ 2 
Reade Hill ................................................ .................... 2 
Three Lakes D1·ainage ..................................... .. ... ....... 2 
Upper Falls Creek ....................................................... 2 
Sams Ridge .......................................................... ........ 2 
Canoe Creek East ........................................... .. ........... 2 
Petes Creek · West Fork Humptulips ......................... 2 
Indian Pass ........... ............. .......................................... 2 
lGoshe Creek ................. .. ............... .. ........................... 2 
Stovepipe Mtn North .................. ......... ........................ 2 

Willoughby West ..................................... .................... 1 
Hoh River · Mile 35 ..................................................... 1 
Willoughby Ridge ........................................................ 1 
Lower Stequaleho ........................................................ 1 
Sa.ms River Upper ....................................................... 1 
Shale Creek ..................................... .. .......................... 1 
Rugged Ridge-South Fork Calawah ........................... 1 
lGoochman ...... .............................. ..... .......................... 1 
Third Beach Trail .......... .............................................. 1 
North Fork Salmon ..................................................... 1 
Kunamakst Creek ....................................................... 1 
Kalaloch ....................................................................... 1 
Minter Creek ............................................................... 1 
Miller Creek ........................................................ .. ..... .. 1 
Upper Clearwater River .............................................. 1 
Sollecks River ................... ........................................... 1 
Snahapish River ...... .. .................................................. 1 

Western Cascades Sites: 
Site Site 

Number Name 
Good Years 

Surveyed 

366 DrUt Creek Upper ....................................................... 3 
558 Twin Camp Creek ........................................................ 3 
652 Yale Lake ................... ................................ .................. 3 
653 North Siouxon Creek .... .. ................... .. ........................ 3 
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762 
799 
876 
879 

1009 

165 
167 
172 
176 
178 
212 
214 
215 
253 
269 
307 
364 
457 
519 
548 
554 
561 
642 
667 
670 
727 
737 
740 
759 
760 
770 
782 
792 
849 
857 
859 
870 
888 
932 
933 
934 
935 
939 
955 

February 1996 
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Champion Creek .......................................................... 3 
Rock Creek - Lake Merwin ......................................... 3 
North Siouxon Ct·eek Lower ....................................... 3 
Siouxon Creek Middle ................................................. 3 
Yale Lake North ..........•............................................... 3 

Drift Ct·eek ................................................................... 2 
Sioux on C1·eek ............................................................. 2 
Siouxon Creek Upper .................................................. 2 
Trout Creek · Wind River ........................................... 2 
Ninemile Creek ............................................................ 2 
Snow Creek • Sunday Creek ....................................... 2 
Tilton River North Fork .............................................. 2 
Cispus River Lower ..................................................... 2 
Kalama River ............................................................... 2 
Wind River Upper ....................................................... 2 
Mineral Creek .............................................................. 2 
Dry Creek - Wind River .............................................. 2 
Wildcat Creek · Siouxon ............................................. 2 
Excelsior Mine ............................................................. 2 
Friday C1·eek ................................................................ 2 
Reck Point • Dry Creek ............................................... 2 
Carroll Creek ............................................................... 2 
'\.Vinnie Creek ............................................................... 2 
Steep Creek .................................................................. 2 
North Fork Tolt River ................................................. 2 
Nagrom ........................................................................ 2 
Sunday Ct·eek . Green River ....................................... 2 
Ole Creek ..................................................................... 2 
Siouxon Creek Lower .................................................. 2 
Green Canyon · Green River ...................................... 2 
Mill Creek • Skagit River ............................................ 2 
Hoffstadt Mountain ..................................................... 2 
Huffman Pk • North Siouxon Creek ........................... 2 
Dog Creek · Lewis River ............................................. 2 
East Creek • Sunday Creek ........................................ 2 
McCain Creek .............................................................. 2 
Calamity Creek ... , ........................................................ 2 
Twin Camp Creek Lower ............................................ 2 
Hiawatha Creek .......................................................... 2 
Cougar Mountain ........................................................ 2 
Winston Creek ............................................................. 2 
Little Nisqually West Fork ......................................... 2 
Rockies Creek .............................................................. 2 
Champion Creek Upper .............................................. 2 
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144 
166 
168 
189 
221 
252 
260 
482 
483 
507 
544 
687 
783 
790 
830 
878 
905 
930 
940 
945 
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Pepper Creek Upper ................................. .. ................. 1 
Pandise Creek ............................................................ 1 
Pelvy Creek .................................. ................................ 1 
Davis Creek ................................................................. 1 
Silver Creek East Fork .............. .................................. 1 
Pepper Creek ............................................................... 1 
Curly Creek ................................................................. 1 
Clear Creek .................................................................. 1 
Copper Creek · Clear Creek ........................................ 1 
Stillaguamish North Fork ........................................... 1 
Annette Lake ................. .. ............................... .. ..... .. .... 1 
Wells Creek ................................... ............................... 1 
Mallardy Creek ............................................................ 1 
Kelly Butte ................................................................... 1 
The Pothole ......................................................... .. ....... 1 
Sister Cl'eek-Middle Fork Nooksack .......................... 1 
Little Creek · Lewis River ........................................... 1 
Lit tle Nisqually River ............................... .. ..... .. ......... 1 
Jesse Creek ............................................. .. ................... 1 
Rock Creek · Columbia ................................................ 1 

Eastern Cascades Sites, FMAZ 3 and 4: 
Site 

Number 

34 
85 

272 
312 
314 
315 
321 
324 
326 
329 
330 
337 
349 
352 
389 
390 
391 
393 
394 
395 
397 
451 
656 

february 1996 

Site 
Name 

Good Years 
Surveyed 

Dry Meadow ............ , .................................................... 2 
' Caseknife Creek Lower ............................................... 3 

Cabin Creek · Yakima ................................................. 4 
Box Canyon Creek ....................................................... 3 
Cooper Lake ................................ .................... ............. 3 
Taneum Ridge East ........................ ............................. 4 
J im Creek ..................................................................... 3 
Hicks Butte .................................................................. 2 
Mole Mountain ............................................................ 4 
No Name Creek ........................................................... 2 
Para Creek ................................................................... 2 
Taneum North Fork .................................................... 4 
Jungle Creek · Naches River ...................................... 2 
Mathew Creek ............................................................. 2 
Caseknife Creek West Fork ..................... ................... 4 
French Cabin C1·eek .................................................... 4 
Big Creek Lower .......................................................... 4 
Greek Creek ................................................................. 4 
Howson Creek .............................................................. 4 
Kachess Lake East ...................................................... 4 
Thol'p Creek ....... .................................................... ...... 2 
Morrow Meadow ............... .. ......................................... 3 
Taneum Creek Upper .................................................. 2 
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657 
659 
662 
679 
695 
696 
717 
732 
748 
763 
850 
860 
862 
865 
952 
954 

1005 
1011 
1013 
1127 
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Cedar Grove ................................................................. 2 
Frost Creek •••••••••••••u•••H••••••u•••u••u••······•·•·•··•••····•••···· 4 
Manast:ash Lower ........................................................ 4 
Icicle Doctor ................................................................. 3 
Big Creek Upper .......................................................... 4 
South Cle Elum Ridge ................................................. 2 
Pileup Creek ................................................................ 4 
Fishook F1ats ............................................................... 3 
Branch Creek ............................................................... 4 
Little Creek · Yakima River ........................................ 4 
Caseknife Creek · East Fork ....................................... 4 
Little Kachess Lake ..................................................... 1 
Panther Ridge .............................................................. 3 
Bear Creek West Fork ................................................. 2 
Morrow Meadow Upper ............................................... 2 
Camp Creek · Cle Elum River .................................... 3 
Paris Creek 3 ............................................................... 3 
G<tat Peak .................................................................... 2 
Mathew Creek North .................................................. 3 
Lookout Mountain ....................................................... 2 

Addendum 0- Habitat Regression Analyses 

This addendum presents summaries of exploratory multiple regression 
analyses of the relationships between landscape charactel"istics around spotted 
owl sites and spotted owl reproductive rates. These analyses were conducted by 
Dr. John Skalski and Mr. Alan Lowther of the Center fur Quantitative Science 
at the University of Washington, and by Richard Fredrickson, WDFW and 
author of the spotted owl portion of this SDEJS. Separate analyses were 
conducted for the western Olympic Peninsula, the southwestem Cascades, and 
the eastern Cascades. These analyses sought to discern pattems in 
correlations between habitat variables calculated using a GIS and the 
rep1·oductive output at individual sites. Habitat variables used in analyses 
included amounts, elevational vatiables, and several indices of habitat 
fragmentation; in the eastern Cascades, habitat quality (type A and B, type C) 
and Fire Management Analysis Zones (FMAZ} were also included in analyses. 

Sites wet-e included in the analyses if habitat at the site had been reliably 
typed as discussed above in Addendum C and if they had been surveyed to a 
three-visit protocol during at least one "good" reproductive year D.·om 1991-
1995. In recent years, reproduction by spotted owls has been highly variable 
(unpublished data WDFW). For example, on the Olympic Peninsula virtually 
no reproduction was recorded during the years 1991, 1993 and 1995 despite 
intensive monitoring, while reproductive rates were reLatively high during 
1992 and 1994. Similarly, vi>:tually no reproduction was recorded in the 
western Cascades during 1993. In the eastern Cascades, where reproductive 
rates are typically the highest, there was very little reproduction by owls in 
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FfvlAZs 3 and 4 during 1993; however, reproduction in FMAZ 2 during 1993 
was not as low relative to other recent years. Although many sites were 
monitored du1ing "low" reproductive years, monitoring data from these years 
have little or no ability to distinguish between sites based on site quality 
because there was little or no variability in reproductive output between sites 
during these years. Consequently, only monitoring data collected during "good" 
1·eproductive years were used to construct regression analyses; "low·· 
1-eproductive years were accounted for in the analyses by the use of offsets 
described in the memorandum following this section. All status l, 2, 3 and 4 
sites that met these criteria were used in the analyses. The analyses were 
limited to the years 1991 through 1996 because it was thought that these were 
the years that the habitat data most typified. 

Initially, regressions were also computed using pair occupancy as a dependent 
variable. However, stronger patterns were found when habitat variables were 
regressed on reproductive output (number of juveniles fledged each year at a 
site). As a result regressions using pair occupancy were not calculated for all 
areas. 

The methods, results and conclusions from these analyses are described in the 
memorandum following this section. Results from the southwestern Cascades 
suggest that reproductive output of sites is negatively affected by decreases in 
habitat amounts and increases in habit.at fragmentation. On the western 
Olympic Peninsula, results suggest that reproductive output was most sensitive 
to amounts of habitat at three distances (0.7, 2.0 and 2.7 miles). Several 
fragmentation variables, however, were miscalculated in initial GIS runs; 
·corrected values for these variables were not subsequently available for 
inclusion in regressions. In the eastern Cascades, patterns between habitat 
variables and reproductive output were not as strong or consistent as in othe1· 
provinces. Additional analyses combining all available sites in the 
northwestern and southwestern Cascades may detect stronger, more reliable 
patterns. 

Vat·iables used in the southwestern Cascades analyses included: 

• HABITAT AMOUNT VARIABLES 

Corebab · ac1·es of habitat within 0. 7 miles of the site center. 

Outerhab ·acres of habitat in the "ring" 0. 7 to 2.0 miles from the site center. 

Tothab ·acres of habitat within 2.0 miles of the site center. 

• ELEVATIONAL VARIABLES 

Elev • elevation at the site centet· by 500 foot elevation class. 

Hihabcore · proportion of habitat above 3,000 feet. elevation within 0. 7 miles 
of the site center. 
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Hihabtot - proportion of habitat above 3,000 feet elevation within 2.0 miles of 
the site center. 

• OVERLAP VARIABLES 

Overlappro - propottion of suitable habitat that is overlapped by other owl 
sites (status 1-4). 

Overlapacr - acreage of suitable habitat that is overlapped by other owl sites 
(status 1-4). 

• FRAGMENTATION VARIABLES 

Patcbarea - mean area of habitat patches within 2.0 miles of the site center. 

Patchden - number of habitat patches within a 2.0 mile radius/ area of 2.0 
mile radius circle. 

PASD ·standard deviation ofPatcharea. 

Patcharea5 ·mean area of habitat patches within 2.0 miles of the site center 
using 100 meter patch breaks. A patch is "brokenM into two patches wherever 
the width of the patch rs less than 100 meters. 

Patchden50- number of habitat patches within a 2.0 mile radius using 100 
meter patch breaks! area o£2.0 mile radius. circle. 

PA50SD- stand.axd deviation ofPatcharea5. 

Totcore07 - total area of "interior" habitat within 0. 7 miles of the site center. 
"lnterior" habitat was calculated by buffering 300 feet into each habitat patch 
from the edge and calculating the remaining area of habitat. 

Meancore07 · mean area of interior habitat patches within 0.7 miles of the 
site center. 

CoreSD07- standard deviation ofMeancore07. 

CoreCV07 - coefficient of variation of Meancore07. 

Totcore20 - total area of "interior" habitat within 2.0 miles of the site center . 
"Interior~ habitat was calculated by buffering 300 feet into each habitat patch 
from the edge and calculating the remaining area of habitat. 

Meancore20 · mean area of interior habitat patches within 2.0 miles of the 
site center. 

CoreSD20· standard deviation ofMeancore20. 

CoreCV20 - coefficient of variation of Meancore20. 
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Clump- mean of the distance of each 1 ha habitat cell to the nearest non­
habitat cell. 

ClumpSD - standard deviation of Clump. 

Meannbh - mean neighborhood index within 2.0 miles oftb.e site center. 
Neighborhood index was calculated by focusing a 9 x 9 cell window on each 1 
ha map cell coded as habitat and dividing the number of cells within the 
window coded as habitat by 81. 

Sdnbb - standard deviation ofMeannbh. 

Perim07- perimeter of habitat within 0.7 miles of the site center/ area of 
habitat within 0. 7 miles of the site center. Dropped from analysis due to 
calculation errors. 

Perim20 ·perimeter of habitat within 2.0 miles of the site center/ area of 
habitat within 2.0 miles of the site center. Dropped from analysis due to 
calculation errors 
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